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There is provided an avionics system that provides several 
avionics functions Within a single LRU. In one embodiment, 
the system comprises a software-con?gurable RF assembly, 
one or more processor assemblies that are con?gured to pro 
vide multiple TAWS/ TCAS/ Mode S/ADS-B/ATC functions, 
interfaces to alloW connections to aircraft electronics and data 
loaders, and multipurpose antennas. In one embodiment, a 
common processor architecture alloWs generic avionics pro 
cessors to be con?gured to operate a number of TAWS/ 
TCAS/Mode S/ADS-B/ATC functions Without the need for 
multiple LRUs, and software-de?ned RF functions alloW RF 
circuitry that interfaces to the processors to handle current 
and future communication needs. 
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INTEGRATED AVIONICS SYSTEM 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application claims the full bene?t and priority 
of US. Provisional Application Ser. No. 60/790,884, titled 
“T3CAS Providing TAWS, TCAS, ADS-B and ATC Func 
tions in a Single LRU,” ?led on Apr. 10, 2006, the disclosure 
of Which is fully incorporated by reference herein for all 
purposes. 

BACKGROUND 

[0002] 1. Field of the Invention 
[0003] The present invention generally relates to methods 
and systems for preventing collisions betWeen aircraft and 
terrain, and for affording aircraft communications capabili 
ties for enhancing air tra?ic safety. More particularly, the 
present invention relates to a reprogrammable integrated avi 
onics system for aircraft. 
[0004] 2. Description of the Related Art 
[0005] With today’s croWded airspace and demanding 
timelines, the safe and e?icient operation of aircraft presents 
many challenges. To address those challenges, manufacturers 
have designed modern aircraft to rely on an increasingly 
sophisticated collection of embedded electronics assemblies 
(or “avionics”) to assist in ?ight management, aircraft opera 
tion, and navigation. In vieW of the historic importance of 
?ight safety, use of certain avionics systems is mandated by 
government and international authorities depending on the 
particular aircraft con?guration, mission, or manifest. 
[0006] While modern avionics enhance safety and ?ight 
e?iciency, the necessary hardWare consumes signi?cant 
amount of aircraft space and Weight resources. Turning to the 
prior art illustration in FIG. 1A, an aircraft 100 is provided 
With standard avionics assemblies in LRUs (Line Replace 
able Units) 110 that integrate With the aircraft’s 100 electrical 
systems 120, antennae, and cockpit management systems. 
Each LRU 110 included in the aircraft adds Weight to the 
aircraft, corresponding to a reduction in e?iciency and air 
craft performance. Likewise, each LRU added to an aircraft 
consumes space, often measured inARINC standard volumes 
called “Modular Concept Units” or MCUs. An MCU mea 
sures 0.1905 m W><0.324l m L><0.l94l m H, and is the basic 
building block module used in commercial aircraft system 
design. 
[0007] Turning to prior art FIG. 1B, a common aircraft 
avionics con?guration is shoWn for a collection of LRUs 110 
With individual functions identi?ed. Commonly, Ground 
Proximity Warning Systems (GPWS), Ground Collision 
Avoidance Systems (GCAS) and/or Terrain AWareness and 
Warning Systems (TAWS) 110A are included in the aircraft to 
inform pilots or other ?ight creWmembers of likely or immi 
nent collision With terrain. For simplicity, these and other 
systems for Warning pilots of potential collision With terrain 
are collectively and individually referred to herein as 
“TAWS.” Also provided in a typical commercial aircraft con 
?guration is a Tra?ic Collision Avoidance System (TCAS) 
110B that is designed to reduce the danger of mid-air colli 
sions betWeen aircraft. TCAS systems monitor the airspace 
around an aircraft, independent of air tra?ic control, and Warn 
pilots of the presence of other aircraft Which may present a 
threat of mid air collision. The TCAS unit 110B interfaces 
With tWo directional antennas 130, 150 on the respective top 
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and bottom surfaces of an aircraft, and also interfaces With a 
Mode S transponder. The TCAS unit may also host an Auto 
matic Dependent Surveillance Broadcast receive (ADS-B In) 
function to assist With coordination of air tra?ic and airframe 
monitoring. 
[0008] Also shoWn in FIG. 1B are tWo transponder or Air 
Tra?ic Control (ATC) units 110C, 110D, that may host a 
Mode S Transponder function or Automatic Dependent Sur 
veillance Broadcast transmit (ADS-B Out) function to assist 
With coordination of air tra?ic and airframe monitoring. Top 
and bottom antennae 140A, 140B, 160A, and 160B are also 
shoWn respectively connected to the transponder orATC units 
110C, 110D. 
[0009] The required suite of avionics units 110 in such prior 
art “federated” avionics systems consumes signi?cant space 
and volume requirements. For the example con?guration 
shoWn in FIG. 1B, 6 antennas are used for 4 line-replaceable 
units occupying l6 MCU, and having a total Weight of 61.5 
pounds. A reduction in the amount and siZe of avionics hard 
Ware is needed to decrease cost, provide more space for 
additional avionics equipment, and enhance operational per 
formance and e?iciency of avionics-equipped aircraft. Thus, 
a need exists for systems and methods Which overcome these 
and other problems. 

SUMMARY 

[0010] It is an object of the present invention to overcome 
various problems associated With the prior art. It is also an 
object of the present invention to combine several avionics 
functions into a single reprogrammable assembly, thereby 
minimiZing siZe, Weight, and cost. It is also an object of the 
present invention to provide for an integrated and recon?g 
urable avionics system, Whereby a common processor assem 
bly provides interconnection betWeen and partitioning of a 
collection of modules that interoperate to provide a compre 
hensive avionics hardWare solution. 
[0011] There is provided an avionics system that provides 
several avionics functions Within a single LRU. In one 
embodiment, the system comprises a softWare-con?gurable 
RF assembly, one or more processor assemblies that are con 
?gured to provide multiple TAWS/TCAS/ADS-B/Mode S 
functions, interfaces to alloW connections to aircraft electron 
ics and data loaders, and multipurpose antennas. In one 
embodiment, a common processor architecture alloWs 
generic avionics processors to be con?gured to operate a 
number of TAWS/TCAS/ADS-B/Mode S functions Without 
the need for multiple LRUs, and softWare-de?ned RF func 
tions With associated RF circuitry that interfaces to the pro 
cessors to handle current and future communication needs. 

[0012] In an embodiment, the system includes a chassis or 
housing With an interconnection assembly or backplane 
coupled to a common poWer supply, and modular compo 
nents that connect to and communicate via the interconnec 
tion assembly. Each component also receives poWer from the 
common poWer supply through the interconnect assembly or 
backplane. The integrated system contains su?icient RF 
transmitters and receivers to interrogate and receive replies 
from other transponder equipped aircraft. 
[0013] A modular common processor assembly is 
included, Which has onboard input-output logic circuitry, RF 
logic and control circuitry, and one or more surveillance 
communication processors (SCPs). Each SCP typically 
includes an integrated processor (such as a PoWer PC chip) 
coupled to a nonvolatile memory such as a Flash memory that 
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has onboard code that may be executed by the integrated 
processor. Nonvolatile memory in the form of an EEPROM 
may also be included and coupled to the integrated processor. 
The SCP also includes volatile memory such as SDRAM for 
use by the processor in moving data and executing code, and 
control logic including programmable devices such as an 
FPGA (?eld-programmable gate array) or a CPLD (complex 
programmable logic device). A dedicated high-speed bus 
couples the volatile memory, nonvolatile memory, and con 
trol logic to the processor. In one implementation, additional 
common processor assemblies are included and integrated 
into the interconnect assembly, providing for additional pro 
cessing poWer and/or redundancy of avionics functions. 
[0014] A common RF (radio frequency) assembly is also 
included in the system and is coupled electrically via the 
interconnect assembly. The common RF assembly contains 
TCAS, Mode S and ADS-B surveillance capability and pro 
vides the functions necessary to translate data and informa 
tion betWeen RF frequencies and digital data formats. The 
common RF assembly is recon?gurable via softWare and has 
softWare-de?ned radio circuitry to provide for functionality 
of future radio protocols. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1A illustrates a prior art aircraft and avionics 
con?guration, shoWing a collection of line-replaceable units 
(LRUs); 
[0016] FIG. 1B depicts one example prior art “federated” 
avionics package for installation in aircraft; 
[0017] FIG. 2 shoWs a block diagram overvieW of an 
embodiment of an integrated avionics system consistent With 
the present invention; 
[0018] FIG. 3 illustrates a block diagram shoWing compo 
nents of an embodiment of the present system; 
[0019] FIG. 4 illustrates a block diagram of the processor 
assembly of the present invention; 
[0020] FIG. 5 shoWs a detailed block diagram of a surveil 
lance communication processor (SCP); 
[0021] FIG. 6 depicts one illustrative embodiment of a pro 
cessor assembly of the present system; and 
[0022] FIG. 7 illustrates a block diagram of a softWare 
con?gurable RF assembly. 
[0023] The same numbers are used throughout the disclo 
sure and ?gures to reference like components and features. 

DETAILED DESCRIPTION 

[0024] Turning to FIG. 2, an overvieW of an improved 
avionics system 200 of the present invention is shoWn. A 
housing 210 contains components and circuitry to provide 
several avionics functions in a single LRU assembly, such as 
TAWS, TCAS, Mode S, and ADS-B. In one exemplary 
embodiment, a system incorporating these functions Within a 
single LRU is capable of achieving a reduction in space of 4 
MCU, a savings of over 25 pounds of Weight, elimination of 
2 antennae, and replacement of 4 LRUs With 2 LRUs. 
[0025] In one embodiment, the assembly includes inter 
faces to a top TCAS/Mode S/ADS-B antenna 220, and a 
bottom TCAS/Mode S/ADS-B antenna, 230, Which by virtue 
of being con?gured to operate in a directional or omnidirec 
tional mode, reduces the need for separate omni and direc 
tional antennae. Therefore, the existing TCAS directional 
antenna is utiliZed in a Way that alloWs it to be the traditional 
directional antenna required by TCAS as Well as the omnidi 
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rectional antenna required for use With transponders. By 
applying the appropriate phases to the signals incident on the 
antenna connectors from the transmitter, the antenna can be 
made to operate in the directional mode or omnidirectional 
mode, alloWing it to be used for both the TCAS, Mode S, and 
ADS-B functions, for example. 
[0026] A Mode S function utiliZes omni receive (4 RF 
receivers used to achieve omni receive coverage), thus elimi 
nating the need for separate omni antennas. In addition, the 
Mode S and ADS-B function utiliZes omnidirectional trans 
missions, accomplished by applying the appropriate ampli 
tude and phase to the signals incident on the antenna connec 
tors. Again, separate omni antennas are not required for the 
added functionality. 
[0027] In one embodiment, the present system 200 is 
capable of reception and decoding of DF-l7 ADS-B 
Extended Squitter messages, DF-l 8 ADS-B Extended Squit 
ter & TIS-B messages, and DF-l 9 Military ADS-B Extended 
Squitter messages as speci?ed in RTCA/DO-260A. These 
message formats can be used for a variety of ADS-B appli 
cations such as enhanced visual acquisition, surface traf?c 
situational aWareness, airborne self-separation, and airborne 
con?ict management. 
[0028] In one implementation, the system 200 operates in 
an extended range mode, Which alloWs aircraft to be tracked 
to ranges of greater than 100 nmi. A number of signi?cant 
hardWare and softWare improvements as described in more 
detail beloW are used to implement this function. 

[0029] In an embodiment, a TCAS aspect of the system 200 
uses passive surveillance to provide extended range opera 
tions. Passive surveillance is enabled through the use of 
ADS-B technology. The system 200 receives DF-l7 squitters 
from intruder aircraft’s Mode S Transponders in order to 
compute the relative position. The DF-l7 squitters encode 
aircraft latitude/ longitude and altitude from an on-board posi 
tion sensor such as a GPS or FMS. The system 200 accepts its 
oWn aircraft position information from an on-board sensor, 
and computes the relative position for the intruder aircraft via 
their received DF-l7, DF-l8, or DF-l 9 ADS-B in messages. 
This provides for very accurate relative position information 
for extended range intruders. As passive surveillance intrud 
ers enter the threat area for oWn aircraft, the surveillance 
method transitions to conventional active surveillance. 
[0030] The TCAS receiver function in the system 200 con 
tains a narroW bandWidth ?lter that is used When processing 
DF-l7, DF-l 8, and DF-l 9 squitters. This ?lter is required to 
provide the receiver sensitivity improvement to alloW for 
extended range reception. The ?lter alloWs the normal 
receiver sensitivity of —77 dBm to be improved by approxi 
mately 6 dB to —84 dBm. A 6 dB improvement in the receiver 
sensitivity doubles the reception range of the system 200. 
[0031] Signal processing functions are implemented in the 
system 200 that support ADS-B functions. The implemented 
ADS-B functions improve the integrity of the ADS-B 1090 
MHZ datalink to provide a more robust link in high-density 
RF environments. The signal processing function provides 
for a dual minimum triggering level (MTL) that differs for 
DF-l l squitters used for TCAS processing and DF-l7, DF18, 
or DF19 squitters used for ADS-B processing. In addition, a 
retriggerable reply process is required Which alloWs for 
DF-ll squitters to have priority over ADS-B squitters. 
[0032] Another enhancement provided by the use of 
ADS-B technology in a TCAS aspect of the system 200 is the 
ability to display intruder aircraft’s ?ight identi?cation 
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(Flight ID) for ADS-B equipped targets. Part of the informa 
tion available on the DF-l7, DF-l 8, or DF19 squitters is the 8 
character alphanumeric ?eld that represents either the air 
craft’s ?ight number or tail number. AnADS-B function in the 
system 200 receives the ?ight identi?cation for ADS-B 
equipped aircraft and outputs the information on the TCAS or 
other common or separate display bus. The ?ight ID can be 
displayed along With TCAS or ADS-B intruder tag informa 
tion on displays, Which are equipped for this function. 
[0033] In one implementation of the system 200, an Alti 
tude Alerter function alloWs for enhanced TCAS performance 
during resolution advisory encounters. The function is a part 
of the DO-l 85A (Change 7) implementation. The altitude 
Alerteruses the aircraft selected altitude input to alloW for the 
aircraft to maintain climb or descent vertical pro?les after a 
resolution advisory is encountered Which Would normally 
provide a level off command. 
[0034] Turning to FIG. 3, an illustration is provided, shoW 
ing a block diagram of major components of an embodiment 
of the present system 200. A chassis or housing 210 encloses 
the hardWare, electronics, and avionics that comprise the 
present system 200, and external interfaces 360 alloWs for the 
integration of the system 200 With aircraft 100 electrical/ 
avionics systems 120 and or With dedicated interfaces such as 
an ARINC 615A Portable Data Loader (Ethernet) Interface. 
The system 200 includes a backplane or interconnect assem 
bly 350 that provides connectivity to electrically couple the 
system components 310, 320A, 320B, 330, and 340. The 
interconnect assembly may also, in one implementation, pro 
vide a data/ signal path from the components 310, 320A, 
320B, 330, and 340 to the external interfaces 360. 
[0035] A spare expansion slot 310 is provided in the hous 
ing 210, alloWing for future upgrade of the system 200. In one 
embodiment, multiple expansion slots are provided that inter 
connect to the backplane or interconnect assembly 350. 
[0036] In one implementation, Within the housing 210, a 
common poWer supply 340 provides poWer to the compo 
nents 310, 320A, 320B, and 330, through its connection to the 
interconnect assembly 350. Those of skill in the relevant arts 
understand that such poWer supply may comprise many dif 
ferent voltage outputs depending on the needs of the compo 
nents 310, 320A, 320B, and 330, and may transform voltages 
from any number of different inputs to levels appropriate to 
the circuitry of the system 200. PoWer supply redundancy 
may also be included as necessary to meet system availability 
requirements, and those of skill in the relevant arts appreciate 
that additional common poWer supply elements similar to the 
common poWer supply module 340 may be included in the 
system 200 to accommodate these needs. 
[0037] In one embodiment, the system 200 includes tWo or 
more common processor assemblies 320A, 320B that are 
electrically coupled to the interconnect assembly 350. The 
use of multiple processor assemblies alloWs for additional 
processing poWer to accomplish multiple avionics tasks, or to 
support redundancy requirements to enhance ?ight safety in 
the event of a hardWare failure. 

[0038] Turning to FIG. 4, a block diagram of a common 
processor assembly 320 is shoWn (also illustrated as 320A, 
320B in FIG. 3). Examination of FIG. 4 is aided by revieW of 
FIG. 5, shoWing a more detailed vieW of a Surveillance Com 
munication Processor 400 shoWn as 400A, 400B in FIG. 4, 
and 400C, 400D in FIG. 6, Which represents a detailed imple 
mentation of one embodiment of the common processor 
assembly 320. The modular common processor assembly 320 
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includes onboard input-output logic circuitry 420, RE logic 
and control circuitry 440, and one or more surveillance com 
munication processors (SCPs) 400A, 400B. While tWo SCPs 
are shoWn 400A, 400B, any number of SCPs (shoWn as “n” in 
400B) may be utiliZed depending on the number of avionics 
related functions that are desired to be supported Within one 
common processor assembly 320. In one embodiment, an 
optional bus expansion processor with U0 resources 460 is 
provided, as Well as an optional expansion processor 450. The 
common processor assembly 320 utiliZes a high speed bus 
410 to alloW communications betWeen system components, 
and in one implementation, the bus 410 comprises an indus 
try-standard PCI bus. The use of a standard bus protocol such 
as PCI supports use of off-the-shelf high integration internal 
peripheral component technologies to provide greater data 
and processing integrity and higher throughput While reduc 
ing costs. In particular, processor to processor communica 
tion over PCI bus is far more e?icient than the sloWer and less 
protected dual port RAM technique for multiple data access. 
[0039] In one implementation, intelligent I/O devices are 
used to access processor memory directly instead of issuing 
time Wasting interrupts, and to provide more ?exibility in 
assigning particular I/O functions to particular processors. 
For example, the I/O Logic and HardWare circuit 420 man 
ages the interface betWeen components of the common pro 
cessor 320 and a number of signal lines 425. In one embodi 
ment, the I/O Logic element 420 is implemented With a ?eld 
programmable gate array (FPGA). Use of high density 
FPGAs instead of ASICs is possible With today’s technology, 
providing for scaleable designs for future expandability. 
LikeWise, the RF Logic and HardWare element 440 may be 
implemented, at least in part, through an FPGA, and in one 
embodiment, includes a PCI core, TCAS receive/transmit 
processing circuitry, Mode S receive/transmit processing cir 
cuitry, ADS-B receive/transmit processing circuitry, trans 
mission control circuitry, and an internal high speed I/O bus. 
The RF logic element 440 also is coupled 445 to the common 
RF assembly 330, either through dedicated lines or through 
signal lines comprising part of the interconnect assembly 350. 
[0040] Each SCP 400A, 400B typically includes (See also 
400, FIG. 5) an integrated processor 520 (such as a PoWer PC 
chip) coupled to a nonvolatile memory such as a Flash 
memory 510 that has onboard code that may be executed by 
the integrated processor. Nonvolatile memory in the form of 
an EEPROM 540 or Flash Memory Event Log 570 may also 
be included and coupled to the integrated processor 520 
through a dedicated high-speed processor bus 560. The SCP 
400 also includes volatile memory 530 such as SDRAM for 
use by the processor 520 in moving data an executing code, 
and control logic 550 including programmable devices such 
as an FPGA (?eld-programmable gate array) or a CPLD 
(complex programmable logic device). The dedicated high 
speed bus 560 couples the volatile memory 530, nonvolatile 
memory 510, 540, 570, and control logic 550 to the processor 
520. 

[0041] An embodiment of the common processor assembly 
320 provides a high-throughput multiple microprocessor 
platform that may be utiliZed to implement Mode S transpon 
der, surveillance, and collision avoidance algorithms in addi 
tion to providing for any addedADS-B functionality that may 
be required in the future. In one implementation, the proces 
sor 520 onboard the SCP 400 executes instructions stored in 
a memory such as the ?ash storage 510. Such execution may 
be used to run the operating system used by the SCPs 400A 
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400B, Which, in one implementation, is a time and space 
partitioned RTCA/DO-178B certi?ed operating system that 
Will permit differing levels of certi?cation requirements for 
the various neW ADS-B applications. This platform Will addi 
tionally support additional future Mode S transponder and 
TAWS functionality enabling less costly and simpler instal 
lations. Likewise, hardWare groWth is anticipated by provid 
ing room for additional processor circuitry 450, 460. 
[0042] In one implementation, the time and space parti 
tioned DO-178B certi?ed operating system mentioned above 
alloWs for different levels of certi?cation requirements for 
added functions. This is also important in maintaining the 
isolation of the TCAS function as a backup to all otherADS-B 
type functions added for ATC tra?ic management. With the 
isolation provided by the operating system, theADS-B sensor 
data of the TCAS platform can be isolated and used indepen 
dently of the TCAS collision avoidance functions. 
[0043] In another embodiment, the common processor 
assembly 320 includes a maintenance history life-cycle fea 
ture that includes data, identi?cation of problems found or 
lists of replaced components stored in non-volatile memory 
each time the unit is returned for service. For example, such 
information may be stored in hardWare such as the nonvolatile 
?ash memory event log 570. A PC program can then doWn 
load information about each unit Whenever it is returned to the 
shop to improve unit quality. In the event that the complete 
board for a common processor assembly 320 is replaced, an 
entry Would be provided indicating that this has occurred. 
Other features of the processor assembly 320 may include an 
internal traf?c advisory data recorder, an on-board mainte 
nance system interface, and a Built-in Test (BIT) function. 
[0044] An implementation of the common processor 
assembly 320 and system 200 includes a data interface that 
alloWs for softWare installation and updates. The high speed 
data/network interface 430 may interface With an ARINC 
615A Portable Data Loader Interface through Ethernet 10 
Base-T, for example. A Portable Data Loader connector on 
the housing 210 of the system 200 or an LRU connector on the 
housing 210 of the system contains the signals required by the 
ARINC 615A speci?cation. The ARINC 615A Portable Data 
Loader interface may be used in performing future softWare 
updates to the system, Which Will become even more impor 
tant as functions such as TCAS, Mode S and TAWS become 
increasingly integrated into a single platform. 
[0045] Turning to FIG. 7, softWare programmable RF cir 
cuitry 700 contains hardWare to permit softWare only 
upgrades, providing not only TCAS functionality, but also 
Mode S transponder and ADS-B functionality. The program 
mable RF hardWare also provides the ?exibility to be soft 
Ware modi?ed in the future should any neW datalinks be 
established, such as in the case of Universal Access Trans 
ceivers (UATs) operating Within the frequency range of 960 
MHZ to 1215 MHZ. The RF assembly 330 supports TCAS, 
TAWS, Mode S, and ADS-B functionality utiliZing the top 
and bottom directional antennas as shoWn in regards to FIG. 
2. Separate Mode S transponders do not have to be provided 
simplifying the addition of future ADS-B softWare upgrades. 
[0046] The RF section of FIG. 7 is designed to alloW for 
different modulation schemes required for TCAS, Mode S, 
ADS-B, and future RF links. In one implementation, the 
transmitter 710 utiliZes LDMOS instead of Bipolar RF tran 
sistors. This leads to a more e?icient and physically smaller 
transmitter. The modulator 750 is then controlled via soft 
Ware, and therefore is ?exible enough to meet the require 
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ments of any L-Band transmitter. Frequency control 720 is 
also softWare controlled and agile enough to alloW for differ 
ent modes of operation. 
[0047] The receiver-input chain 730 utiliZes technology 
designed for SDR (Software De?ned Radio) applications. 
This design approach is suf?ciently ?exible enough to 
accommodate L-BAND requirements and alloW for future 
groWth. In one embodiment, the inputs are converted to a 
baseband range for digital signal processing (DSP) 740. The 
DSP function 740 performs the demodulation, log ampli?er, 
and ?ltering as required providing greater ?exibility in the 
design to permit softWare only changes that may become 
necessary as future requirements change. 
[0048] Although the invention has been described in lan 
guage speci?c to structural features and/or methodological 
acts, it is to be understood that the invention de?ned in the 
appended claims is not necessarily limited to the speci?c 
features or acts described. Rather, the speci?c features and 
acts are disclosed as exemplary forms of implementing the 
claimed invention. 
What is claimed is: 
1. An avionics system comprising: 
a software-con?gurable RF assembly; 
a processor assembly including: 

input-output logic circuitry; 
RF logic and control circuitry; 
a plurality of surveillance communication processors 

(SCPs), each SCP including an integrated processor 
coupled to: 
a nonvolatile memory including executable code; 
a volatile memory; and 
control logic; and 

a bus coupling the SCPs, the input-output logic circuitry, 
and RF logic and control circuitry; and 

means for electronically interconnecting the softWare-con 
?gurable RF assembly and the processor assembly. 

2. The avionics system as de?ned in claim 1 further com 
prising a housing de?ning a volume, Wherein the softWare 
con?gurable RF assembly, processor assembly, and elec 
tronic interconnection means are con?gured to operate Within 
the de?ned volume. 

3. The avionics system as de?ned in claim 1 Wherein the 
executable code, When executed by the integrated processor, 
enables the avionics system to perform an avionics function 
selected from the group consisting of: 
Ground Proximity Warning (GPWS); 
Ground Collision Avoidance (GCAS); 
Terrain AWareness and Warning (TAWS); 
Tra?ic Collision Avoidance (TCAS); 
Air Tra?ic Control (ATC); 
Automatic Dependent Surveillance Broadcast (ADS-B); 
Standard Mode S Transponder support; 
Universal Access Transceivers (UAT) datalink support; 

and 
combinations thereof. 
4. The avionics system as de?ned in claim 1 Wherein: 
a ?rst SCP of the plurality of SCPs is con?gured to perform 

a traf?c collision and avoidance function; and 
a second SCP of the plurality of SCPs is con?gured to 

perform a terrain aWareness and Warning function. 
5. The avionics system as de?ned in claim 1 further com 

prising an external interface coupled to the electronic inter 
connection means, Whereby the processor assembly may be 
recon?gured by: 
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downloading, through the external interface, modi?ed 
executable code; and 

storing the modi?ed executable code in at least one of the 
nonvolatile memories. 

6. The avionics system as de?ned in claim 1 further com 
prising an external interface coupled to the electronic inter 
connection means, Whereby the software-con?gurable RF 
assembly may be recon?gured by doWnloading, through the 
external interface, modi?ed softWare instructions to recon?g 
ure a softWare programmable demodulator. 

7. The avionics system as de?ned in claim 1 further com 
prising: 

an external interface coupled to the electronic interconnec 
tion means; and 

a directional antenna coupled to the external interface, 
Whereby the directional antenna is con?gured, via the 
softWare-con?gurable RF assembly, to: 
operate in a directional tra?ic collision avoidance mode; 

and 
operate in an omnidirectional transponder mode. 

8. The avionics system as de?ned in claim 1 further com 
prising an external connector coupled to the electronic inter 
connection means, Whereby the connector is con?gured to 
connect to an ARINC 615A portable data loader-compliant 
computer. 

9. The avionics system as de?ned in claim 1 Wherein the 
bus coupling the SCPs, the input-output logic circuitry, and 
RF logic and control circuitry includes a PCI bus. 

10. The avionics system as de?ned in claim 1 Wherein the 
integrated processor includes a PoWer PC processor. 

11. An avionics system comprising: 
a software-con?gurable RF assembly; 
a common poWer supply; 

a processor assembly including: 
input-output logic circuitry; 
RF logic and control circuitry; 
a TCAS surveillance communication processor con?g 

ured to: 

alert a pilot to avoid a mid-air collision; and 
perform transponder functions; 

a TAWS surveillance communication processor con?g 
ured to alert a pilot to avoid controlled ?ight into 
terrain; 

a bus coupling the TCAS surveillance communication 
processor, the TAWS surveillance communication 
processor, the input-output logic circuitry, and RF 
logic and control circuitry; and, 

means for electronically interconnecting the softWare-con 
?gurable RF assembly, the common poWer supply and 
the processor assembly. 

12. The avionics system as de?ned in claim 11 further 
comprising a housing de?ning a volume, Wherein the soft 
Ware-con?gurable RF assembly, common poWer supply, pro 
cessor assembly, and electronic interconnection means are 
con?gured to operate Within the de?ned volume. 

13. The avionics system as de?ned in claim 11 further 
comprising an external interface coupled to the electronic 
interconnection means, Whereby the processor assembly may 
be recon?gured by: 

doWnloading, through the external interface, modi?ed 
executable code; and 

storing the modi?ed executable code in at least one of the 
nonvolatile memories. 
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14. The avionics system as de?ned in claim 11 further 
comprising an external interface coupled to the electronic 
interconnection means, Whereby the software-con?gurable 
RF assembly may be recon?gured by doWnloading, through 
the external interface, modi?ed softWare instructions to 
recon?gure a softWare programmable demodulator. 

15. The avionics system as de?ned in claim 11 further 
comprising: 

an external interface coupled to the electronic interconnec 
tion means; and 

a directional antenna coupled to the external interface, 
Whereby the directional antenna is con?gured, via the 
softWare-con?gurable RF assembly, to: 
operate in a directional tra?ic collision avoidance mode; 

and 
operate in an omnidirectional transponder mode. 

16. The avionics system as de?ned in claim 11 further 
comprising an external connector coupled to the processor 
assembly, Whereby the connector is con?gured to connect to 
an ARINC 615A portable data loader-compliant computer. 

17. The avionics system as de?ned in claim 11 Wherein the 
bus coupling the TCAS surveillance communication proces 
sor, the TAWS surveillance communication processor, the 
input-output logic circuitry, and RF logic and control cir 
cuitry is a PCI bus. 

18. An avionics system comprising: 
an interconnection backplane; 
tWo processor assemblies coupled to the backplane, each 

processor comprising: 
input-output logic circuitry; 
RF logic and control circuitry; 
a TCAS surveillance communication processor con?g 

ured to: 

alert a pilot to avoid a mid-air collision; and 
perform transponder functions; 

a TAWS surveillance communication processor con?g 
ured to alert a pilot to avoid controlled ?ight into 
terrain; 

a high speed data interface; 
a bus coupling the SCPs, the input-output logic circuitry, 

and RF logic and control circuitry; and, 
a softWare-con?gurable RF assembly coupled to the back 

plane; 
poWer supply coupled to the backplane; and 
a spare expansion slot, alloWing coupling of an additional 

assembly to the backplane. 
19. The avionics system as de?ned in claim 18 further 

comprising an external interface coupled to the backplane, 
Whereby the software-con?gurable RF assembly may be 
recon?gured by doWnloading, through the external interface, 
modi?ed softWare instructions to recon?gure a softWare pro 
grammable demodulator. 

20. The avionics system as de?ned in claim 18 further 
comprising: 

an external interface coupled to the backplane; and 
a directional antenna coupled to the external interface, 

Whereby the directional antenna is con?gured, via the 
softWare-con?gurable RF assembly, to: 
operate in a directional tra?ic collision avoidance mode; 

and 
operate in an omnidirectional transponder mode. 

21. The avionics system as de?ned in claim 18 further 
comprising an external connector coupled to the processor 
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assembly, whereby the connector is con?gured to connect to 
an ARINC 615A portable data loader-compliant computer. 

22. The avionics system as de?ned in claim 18 further 
comprising an external interface coupled to the backplane, 
Whereby the processor assembly may be recon?gured by: 

doWnloading, through the external interface, modi?ed 
executable code; and 

storing the modi?ed executable code in at least one of the 
nonvolatile memories. 

23. An avionics system comprising: 
a software-con?gurable RF assembly; 
a processor assembly coupled to the RF assembly, the 

processor assembly comprising: 
an air tra?ic avionics processor; and 
a terrain avionics processor; 

executable air tra?ic code stored Within air tra?ic avionics 
processor that When executed by the air tra?ic avionics 
processor, implements a function selected from the 
group of: 
determining that an alert should be provided to avoid a 

mid-air collision; and 
performing a transponder function; and 

executable terrain Warning code stored Within the terrain 
avionics processor that When executed by the terrain 
avionics processor, determines Whether a terrain haZard 
exists. 

24. The avionics system as de?ned in claim 23 Wherein the 
transponder function is selected from the group consisting of 
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forming an identity message including a 24-bit address 
code; 

con?guring the air tra?ic avionics processor to enter a 
listen mode; 

determining that an interrogation signal has been received; 
formatting a message for ADS-B broadcast; 
receiving data regarding a speed parameter, direction 

parameter, and relative altitude parameter of an aircraft; 
obtaining location data regarding an aircraft; 
augmenting an identity message With location data; and 
combinations thereof. 
25. The avionics system as de?ned in claim 23 Wherein the 

terrain Waming code con?gures the terrain avionics processor 
to format a warning indicia selected from the group consisting 
of 

excessive rate of descent Waming; 
excessive closure rate to terrain Waming; 
altitude loss after takeoff Waming; 
negative climb rate Waming; 
?ight into terrain When not in landing con?guration Warn 

111%; 
excessive doWnWard deviation from glideslope Warning; 
forWard looking terrain avoidance Warning; 
premature decent alerts; and 
combinations thereof. 


